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£ JlS. S# M^Elt 0 l-§-*M #<>1 ^ ^- 3lS 

#31; 2) #71 1^1 ^ ^B)^ slsj-^l -fr^Hfr ^ -f}-s. PCR^: *MI*H # 

°] -fr£*|-* *(|s*Kr #31; 3) #7l #31 2« ^€ #°1 -f$-#*>* S# ^ i^m^ 

^ ^^)^6\) #31; ^ 4) #71 #31 3^1 ^£^1 a#^l 

el^l^ %^°1 3<H# #°1 sl4^1» ^a.3\§sHr #31» S.^Kr *£<>1 

Bl^l ^3.51^ «^ ^ ZL *V^*\) ^o)cf. a. ^o] E^l ^asl^ 

5l^l» ^#*Hr ^1^31 31^1" $X°-*\, #71 3^*1**11 

312:^ #°1 E)S^ fe ^^^^ Afli^ S#^l al^^-Sl^ 3^7} -g-^l^Jl, ^S^l 
7>^ ^# OWE), tfl^ ^#ol 7 >^>^S., *}f- #<3, *H1 ^ ^ Tflig ^A^] 

^V^ ^1 -^-§-^31 A}-g-H ^ ^rf. 
5. 1 
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4 



... screening of a lipase having improved enzymatic activity using yeast surface 



5F. l£r CALB ^EKpGK-Lip*)^ CALB ^ ^Bj (pGK-Lip-CwpF)« ZL^ 

-4. 

pGPD : <24/W , 

KT : ^^Hi *«l-5ia:-H^, 

tUK : ^^^1^1 BM^H^CKang et al. , Yeast, 1998, 14, 371), 

c : HARS36S] -R-^] ^ Jffl , 
. BD :. ^ns(bent) DNA £.*H<&, 
ARS : HARS36^ * r 7l^MH^ ^ 

Rep : HARS362} €3.°^ Sl^il ^Sohn et al., J. BacterioL, 1996, 178 , 4420). 
£ 2fe CALB LiplO ^ Lipl4^) oMi^-g. <>Hl^(Lip wO^r «lH^r S-^ 0 ^. 

3E. 3£r CALB <£<^<i| ^ ^2-^- o>^^sj. wl^H M^VS ^o]c]-. 




P or and the lipase} 
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£ 4fe CALB^I «fl*HHH ^fM^. 

i^l^l 1 : Wt; <>V«S #el £H4 DL1 

elltl 2 : Lip-CwpF; ^^( p LGK-Lip-CwpF)» S^Hr 

^^13^4: LiplO-CwpF ^ Lipl4-CwpF; LiplO ^ Lipl4^ *H *S)t=1 

(pLGK-Lip-CwpF)« ^r, 

efl^l 5 : Lip*; Bl^MI^ ^B)(pLGK-Lip*)» W ^ 

efl^l 6 ^ 7 : LiplO ^ Lipl4; ^Wl LiplO ^ Lipl4^ ^-ti]^ tf^ (pLGK-Lip*) 

£ 5^ CALB ^ wfl<# ^7"|<3W A}^1olr}. 

efl^l 1 : Lipwt* -3^tS 
2 : LiplO* ^r, 
5)1^1 3 : Lipl4* 
sfltl 4 ^ 5 : LP €<>l^r, 
5fl?l 6 ^ 7 : LQ #<>]^ ^ 
31*1 8 g 9 : LPQ 

5L 6a£r ^]^^ l-sjSJM- DL1 «fl<# ^ .^sj-ofl n}^- CALB^ 

£ 6b^ ^l^el- = A16 b])<# ^ ^sH] n} = CALB^ ejsMl 
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<28> .g- JL2- 5.t£ tg-^^-t- o]-g-SH ^o] i35]^5}r ^ ^ H 

2) #7l 121 ^ H3}B]^ -B-^V» ^1 PCR# ^«a«H €<=>1 -n-^ 

*>» *)lS*Kr 3) #7] #3] 2* ^r€ -fr^Tr* 

^]X<*ij *§^#^]7l*r ^ 4) ^"71 #7)1 33 ^^^^1 S^^l ^^Ml^ 

<29> 4^1] (lipase)^- ^r^Hl^l ofl^ ^^^-Ji^Ccarboxylic ester hydrolase)^. 

*>M A ><£ °l-§-^^ li°14. *1 A 3«: -rV^i^ 

e)sj-*ll ^ ?Jc)c|- ^aLBl^K^i/iWa a/3^arc^/ca)-fr2fl^ sl^Ml Bfe(°l*f 'CALB'^ ^ ^4) 
31771) 2} ^^0.3. a/P^sl- Jl^ ^Bfl# 7>*14. 

oo> CALB^ ^^M^*!!^ -id 1 ! 35 -H-sH^eI ^(Anderson et al . , Biocatal. 
Biotransform., 1998, 16, 181)^1^ a><^^o.S. ^JM§# CALB^r 27> 

(sec-alcohol) ^ 27> ^ ^ ^^(Rotticci ef 

Chembiochem., 2001, 2, 766) ^ *SJ= ^3 ^^Ml ol-§-€^. 
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<3i> £ 4^ «1414 JL4i4 ^S. 

3. X*?H 4*iM*fr %^*| *H83<H oi^ji &th 3:2.^1 44 

•qefl %^o] ^Hfls. ufl^s ^14^ ^ <&o] t -f^} o)^ -fi- 

-8-* efl $^7} 4tb ^3»4 oi-g-^o] 5a4. ia^l SMi* 

-M4 tfljE^ ^lli^ ^-M^ a a -agglutinin)^ ^ ^(Schreuder e£ al. , 

Yeast., 1993 , 9 , 399)7> ^3Si-2-4. a-<H^"4\i SE^r 7] 44 0 l-§-^M 

p-^^-S-^t-ljol^cp-gaiactosidase), #^^41l3H^(glucoainylase) , £14*11 ( lipase), 
Hlvilo]3(cutinase)^ e}<£^ Jl^7> s ^oj) oj-^^o^. &t}-. 

<32> ^ ifl4| ^#.£3.4 ^^^S. -fr-g-^- ^#*fl 

(biocatalyst)4 7ti1H 7>^t!: %£-3- 4 &4(Murai e£ a/., ^p/. Microbiol. 

Biotechnol., 1999, 51, 65). 4^°14 ^1)4 *H#-M4 

nfl^ m*fl44 *]}£. *4H4 ^€ JL^» Afli ^«>al «-Bj*H * 4-8"4 

714 t-^^4 ^ -S-^m *1344 4**11 ^cfl, #713 iHi^r *3<tf4 Bi-g-o] 

§31 A}-§- f> Jl^7> &*\}7} ^ £*R4 *3*H3°1 *144^ &7\)7\ 



<33> 443.4°]^ ^Hl«lAl o fl» oi-g-tb ^-a- °l-8-44 €*Kr ^ 
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'**\1k 7HH jfto.^, S7l7> *H -H-Afl3£^7](FACS) ^1 

43L^ 7>^-s>^, *H» 4it ^is ^tfMfe ?H 7}^}^ 

#3 0 1 &4(VanAntwerp and Wittrup., Biotechnol. Prog., 2000, 16 , 31). 3=3h S.'S 1t3L 

oll±SH» ^ Sl^, ^Cl7> ^ 

^Cf. SEtb. ^7>€ Jl^* ^i 1 !^ igr^H 7># 3^ 

Sit -id^^Ml ^JlS.^ 5.^^ °l^-7>^lr t:^ ^tflA]^ ^ 5ft tj-. 

JlS^I S.^) ^ ^ T AflS t-M ^* ^ls}-£7> W# -fMRSl- 

^7]» o]-§-*H &-2-^-(Schreuder e£ a!., Vaccine., 1996, 14, 383, 

Kieke et aL, Protein. Eng., 1997, 10, 1303, Kieke et al . , 1999, 96, 5651), Jl 
iM ofl^. iji^ ti> 13*1 tfl^^lH ^3.^-MPseudomonas sp.) -fr 

sflo} ^ ^ ^7fl^)]S. oj-g.^. JL^ ^£.3. ^€ 7>=4 A H1^ €1-511 

^(carboxymethyl cellulase)* ^l^l «> SWKim ef a/., Environ. 

Microbiol., 2000, 66, 788). 



<34> ^-ig^s.^- c]^ofl A^2|0 S -fr-g-*|-7fl A>-g-£)ia xfl^ *>Sj- Jl2.^ Q^o] ^Mfl^. 

5}- ^5LM.MHansenula polymorpha) ^» tfl^o.^. >Qfl-1& ^ ^fl^fl * 

H^VJL o]i- o]-g-^ ^-S. Afl3E ^A]7l^ Ajfl-t!: ^l^S* 7flt 

■5>^4(PCT/KR00/O0819). -#7l ^Mfl^ fe]^^ £^E]t 7>^1 -t>^-§- 

-Slsfl D B-T- ^^M"^, ^<>1 Jl^r ^ -fi-7] -g-DflollA^ 6>^^ 
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^7] ^«fl, -=-5. AgS S^l ^^l^m ^ a]^^(PCT/KR00/00819)* °1 

•§-«H ^H^^ ^a^KGwrf/tfa antarctica) eWl B3 ^1 hM^^ ^fl^^n., #7l 
^o]^ ^oflAi ^4-^1 %^o) -aWSft^. -*7l ^o]^s.«-b1 ^o] 

<36> ^ s.qo_ J-2. S Tg ^ ol-g-^ t£o] ^H^SHr 

^ ^"71 ^ ^)Bl7> ^^^^1 ^ #71 ^^^l* ^]-g-^fl ^1 Hi 

<37> #7} ^*>7l ^£ 1) 214*113 5.^ ^ ^^H #5. 

^SRr #31; 2) #7] #7fl 13 ^ ^3 e^^l -H-^7>» ^<LS. %SL PCfM: 4^ 

*H ^°1 214*11 -fr^ll- *Hs*Hr #7)]; 3) #71 #31 2» #*fl ^€ ^-^7>V» a# 
^ i^^lsq- ^1 ^^l5toil ^slSW^lfe- #31; ^ 4) #7l #7fl 33 ^^€^1 
*SL€ ^3*W 3°]# Bl4*lM- ia^^*fr #3l» 5. 

^°1 2)4*11 ^3Hl^ ^11^4. 
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" • £r -8-71 ^ ^^SL US. 7}^S\^ &t\t\- 

£t^i£4 '. 4l*Ml 219^1 tf/s^ 278*1 ^l^l tf* ^k^S 

4 

... £ ^"71 T^^-fr S^Kr ^-^}» ^^4. 



<45> i) e)^-^ -B-^^>» &ig ^ «]^°fl #31; 

<46> 2) #7l #741 1^ ^ Bl^l ^ o.s. €<=>1 -frS PCR* ^«§«M € 

<48> 4) >^7l t£A 3^1 $^«b*H &^1 eW13 ^3}*H % A 3°1 3 
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Cafftf/ob antarctica)^ -R-Hfl^r A]^^ US. 7l7fl£)fe ®t\t\. <&t%3.^?} B^^l BCCandida 
antarctica lipase B)» A]~g-^r %o] H>^-2j^|-cf. 
<5i> U-^^M ^ ^Bj^ ^^^^1^1 

SE^f- ej^l ^ ^ -B-^V ^ B^MH^ 5L^|=r ^ 

<52> ^ ^b]^ £S£B] -a-^^fe GAPDH, PGK, ADH, PH05, GAL1, GAL10, SED1, 

MOX, TEF ^ TPIS ^€ ^<L3-^] -R-^l*}^ ^2}§>JI, #7] *t*\^3L*\<g_ 

* ifWRr -R-#7Hr MF a , PH05, SUC2, AMY, SED g ^€ ^sL^b] AiiJjs] 

-B-^V^l «}^^, ^71 M ^ *fl7fl -R-3*Kr 34*11* Afl^^^ ^^-Tfl 

^fe^-§r ^^Kr ^-^A><y SED1, PIR2, TIP1, CWP1, GAS1 ^ WSC1S. ^€ 3" 
JlS.^ Ai^£)^ -fr^A}*} ^o] H>^«>^ ti>=A} o]d\] ^S}^ *H4- 
<53> t^o} «<HHH Aj-71 #7jl 3°flAi ^#^7171 ^«fl A}-§-tt ^HMtt 

?&^( Candida) ^^^.^^MDebaryowyces) , %^^t(Hansenula) , ^f-ol«fl3.*}o"Ml^ 
Uduyveromyces) , A^KPichia) , ^]^\^\S.v\o\^^{Schizosaccharomyces) , °>5.°1°)( 
Yarrowia) % *\?\3s>\°)^{Saccharomyces) ^ -f-^ £.3.%-, ^(Aspergillus) , A 

A^^iPenici Ilium) ^ ^^^.(Rhizopus) ^ #'3 a}# ^ <H1 a) ^ c>K 
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Escherichia) % *W^MBaciIlus) # ^ A>-g-^ ^ &0.4 °H tb^s] 

^#2. KCTC 0824BP, KCTC 0825BP, KCTC 0826BP, KCTC 0827BP ^ KCTC 0828BP 3€*l**N 3E. 
SL^ ^>-g-*>^cl-(#*|#^l 2000-42939). 

<5S> 3Z ygr$ci\ ^3.5^ ^ °-5. S]^] -fr^*}!- ^*]]eH] -f-^ fjfJ-JL ^o]^ 

PCR^r =t^*H ^^Ml -n-^> -frH^- ^ ^^^^1^ ^^1^^, #7] 

Sj-^o) ^ °. g^-g^ jl^o} ^i^^Vjl #^7fl ^3.3^ ^ 

<56> SEtb, ^ #7l ^35^ *^<fl ^*fl ^ 145 ^fl^ ^4 °xH 

E}-H.E)7V B^ 219«i ^/Hfe 278*1 *W ^Mt^ 

^ *fe ^1 ^1**4. 

<57> a^^s 145- 7]*fl£)fe- ^4 <&T%3.t\?KCandida antarctica) AAA B(°l 

*K "CALB-ef ^^4)^1 219^1 <>Hk^ ^/SE^ 278^ ^o] 

<58> ^. ^o] ^wfl^^- a^^J: 145. 7l7fl£|^ CALB^ 219*1 <>H ^>o] o}xj) 

i^X). ^0]A1^- ^vf-E^, ^l^Cj, <>V=7l\l, 341, 4^1, H5fl^\d, 6}A4^A> ^ 
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<59> stb, €°1 #^^r ^^J- 143. 7l^i)^ CALB^ 278^1 ^M^^l 

ai^. sfl^eHi, S^S^ ^ ^€-2-3. <>1^-<H*1 

<60> g^, £r ^€^31 US. 7l7fls)fe CALB^ 219«i ^l^^l ^1 

#^^1, -^l^iBl^, ^>s.7l\d, al-tl, x)^, B^iLid. o>^rq-^ ^ -i-^t^S. <>l-¥- 

^^1^1 ?M «>^*>JL, ^olAl^- -^f-B^ilS. 7] JL , 278^ Hl-^JIS. *1 

<6i> CALB^ 219^*1) ^-o]Al^- S^o.^. ic#£H 9X$r o}v}±#°-3, 7>*l^t J l] #7l 

^o]a}o] o>nl^A>o.S. ^1^^ #^1^^ ^1 

^7>€ £tb, CALB^ 278^1 <4 n l i^V^ ^o]a1^- CALB^ a^HN^fl 

a^Hrt-fl o] ™<%^ ^ Sfe %°-3- in^ &i=KUppenberg 

a7., Sm/ctare., 1994, 2, 293). 10«i a^^l^r 4^r3 ^^0] 3^-5)^ 

°1 ^7}^ ^o]4. 3^ 278# *H Jf-fl^I 5.^3 °fl ^fl^Rr € 223 

^e^l^ 188^^1 #^^4 ol^^j- <H*H ^7Mirt-fl ^-71^ ^o]a]o! *|:& 
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^ SMI *M 3Hi=K 

£|-c*} tilHtb ^4, ^^31 9, ^t^JL 10 ^ US. 7)^£)^ 0>Pl2^A> 7> 

^1 ^o] 7liH tfl^ ^sKSL^r °>^^ CALBafl «lSfl ^ 5wfl, 10«fl ^ 3«fl 

<1* 7>*l ^o] cj^^^ o>a^^ CAUH] 3.^ 5^1)^1 ^7>^4(S 1 

<64> ^fij ^o] ^wfl^^ ^Aj-^o} El^H fe^r *^^r 

7>^l^. 



<65> ^t!:, ^"71 ej^l £o] cjafl^^. -fr^M- ^W". 

<66> -fi-#*Kr CALB^ 219# 0}D]kM #-¥-^, "Sr]^^, o>s.7l\i, 3^1, *ll 

3. ^j^A]^ ^O] JH^Kr ^-^7><?1 ^O] ti>^le>ul, Ai<t#jr 8S. 7)7flS]^ £ O] 

3* »>**i*ra-. 
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<67> S^r, -fr^^Hr CALB^l 278^ ^Ht^ Z.^, ^S.^., ^MQ^M, 



o}^^ ^1^713., 278«i °M2t<*bfr H^S.^ ^ 

<69> S tb, #^^r ^71 -fr^Vi- ^ ^» *H^M. 

<70> it^Z) ^ ^ ^o] ^Mfl^^; S^Rr -B-^7>1- £ , 

<71> ^- e)^] ^o] ^tfj^-g; &^*\) ^Al^l^ ^Bj^r, i32.B] -B-^f, -g- 

Wl-^S^I^: S^Kr -B-^^V, 34*11 ^7>, ^ ^H7fl ^ eH^Hb} ^ 

^7>* JE^Hr ^ ^HJ-^ t!:^. 

<72> ^-71 U-^ ^]B]^ H32.E1 -fr^Kr GAPDH, PGK, ADH, PH05, GAL1, GAL10, SED1, 
MOX, TEF ^ TPI3 ^€ 5-<L3^-b1 ^£|±r -B-^l-o] ^o] wV^^ZL, #7l ^aUla-^ 
■i: iS^Kr -R-#*Kr MF a , PH05, SUC2, AMY, SED ^ ^s^a] o_s. ^L^fei 
±r %°) °fl7fl -fr^Kr 34^1» ^S^l 



<68> 



5E*b, £ -fr^Rr CALBS] 219^ <>H^# "S^M-*!, ^B^, °\ 
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m-. ~ ( Afli^-g: ^#*)-fe SED1, PIR2, TIP1, CWP1, GAS1 g WSC1S. ^€ * 

-fr*L*|-*I t^slfe 

4°) <&*M<H*\s= TQr*$$) ^1* ia^^b -fi-^Kl ^1^3: 
4 




* =3" 3 3 ^£«:*iHf #71 51^1 l&o] -fr^*}* 3.^*}$= #71 ^ ^E]« ^4 

r.**\{Pichia), ^]^7\^v\°V^(Schizosaccharomyces), °\3,°}°\(Yarrowia) ^ 
v\°}x\\^{Saccharomyces) # ^ JUE^f-, o^^^Bl^C^er^/Z/us), ^IM-g^C 
Peaici Ilium) ^ ^<>l3M^(A»/*WWs) # ^ A ># ^ ^^IWscrier/cA/a), *Hl 
^{Bacillus) # ^ ^1^T» Afg-^- ^ ojjl, «>^Al oloj) ^SSJfe ^^r 

^HHH ^cr ^s%S.3_ Jl2.§ A]-g-^^cll ^|^^ ^1^ 
ef #sla.s^- DLl-L, ^lt^ ^elassj- A 16 S^r aH-5*><>W^ ^wl^H Y2805* ^ 

Sjfe Ej^l -B-3l*l~t- zfzj- ^^3. tMl^e} DL-l^r ^^^^1^1 ^ 

^€^1# ailS-SKn, #7l #E]2.Hsj-/pLGK LiplO ^ #^3- 

s^/pLGK LipUBj- ^^^i, °1» 2002^ 7-t 31«g*>3. t^^^H!^ -B-^^> 7 1 
W^^Kt^ 1 ^: KCTC 10320BP ^ KCTC 10321BP). 



55-16 



#^ 2003/9/16 

<77> ^ ^-71 yfl^M €°1 ^Wl ^^^"i: A 3#*Rr *H 

<78> ^^Sfl^r ^M|3.S| ^ 5t 20 "C cl ^r£«^l 

^ ^i** -s-a-^fc ?h «>^^4. 

<79> ^-71 ^^^^7> ^m^Kl ^-f 25'C t-fl*] 30V 91 

^ ^-f 20TC vfl^l 25*0^1 wH^^ch w>^2lt!- €*HH^ir fMl^ 

DLl-L^l ^-f 25°C^1^ til) 0 ^>^-i- ^ ^^Ml* ^^>^^L,'^]^ 

e|- ^ejfiss)- ^-f 25TC<H]^, a^s^M^ Afl^HlAH Y2805^ ^-f 20TC^1^ «fl°^ 

3* 7># ^ Jl^i ^Bfxfljl, fe£ Sl^Ml* ^^>^4(£ 6 

<80> o]^, igx$^ aja]<*H ^-grl -£^^h 

<81> -g>7l ^aH]^ ^A]^ ^, ^7] ^1^6)1 ^ 
<82><^AH) 1> CALB» ^^Kr ^B} ^ ^ 

<83> CALB« ^Nl^ ^T*)3-^$Hff. polymorpha)$\ ^^l^MM- 
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<84> O.3., CALB» Si\3.'&*]X\7]& ^» -M 

f-lsH CALB -B-€^>» ^*h&^. CALB ^tb ^:Hi<M ^-s"^ pfu ^-JLiC^H 

2^*1 A>, t^)* ol-g-^H, 94r4M 3**^1: ^r^l^l^l, 

l#*h 72t:^^ l£# ^r-g-^r 153? ^^31, 72TC<M 10-gr# #-§-*Hr S^^-S. ^^*>S, 

AMIpLKAgaphonov et al., Yeast, 1999, 15 , 541H1 GAPDH S..5..5LB) (Sohn a/., 
Microbiol. Biotechnol., 1999, 51, 800), ^5^41 ^-a]^;^ ^(killer toxin signal 
sequence) (Sor and Fukuhara. , Curr. Genet., 1985, 9, 147)^1 ^1^^ Jg^aHb Kpn\ 

^ BarMl ^ vfl^l, CALB -fr^*}* SaplSLS. ^sHb ^ £aoHI* °l-§-*>^ 

-n-^>» £ H*l ^ * "pGK-Lip*"S ^^^r. 

<85> stb, £ t14t^ CALB* 2.^1 ^l^>7l 3^ *fit^ ^H^Th 

et^^-fr ol-g-sH CALB -fr*W* ^-71^ ^^-S. AMIpLl^BH # 

03 1£ j£ pGK LipF* *)1S*V$i3-. pGK LipF^ ^ ^^H C#Pi -R-^7> 

-B-2fl^ &t£ ^ ^7fl^l«?l CwpF(PCT/KR00/00819)» #<y*H *\}^& ^ W ^xr " 
pGK-Lip-CwpF"5* ^^V^. 

<86> ^7)°) ^12:^ CALB* ^li^lS. ^l^Kr tfjEj (pGK-Lip*) ^ CALB* ^ 

^*Kr ^Bl(pGK-Lip-CwpF)«- t^li^ #&12.5^ DL1-L S^Ml Li/TE °l-8-*H ^ 
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€**M(Hill et al., Nucl. Acids. Res., 1991, 19 , 5971) ^ ^ ufl*l(0.67% o^U^o] 

• i£ 7l« ^ 2% jsls^HH $3^*^* <iW5ft4. ^<Lg. ^ 

1% H^E^-i- YPD ^ »fl^(l% i£ ^Ht^, 2% ^ ^ 2% SH^W *7j 5" 

^ 3.7}% 3^*H % A <^ ^<?l*r£4. 

<87> zl ^3}- ^ ^^ofl %^^ol ufBj-u)-^ ^-g: CALB7> 



<88><^a1o|1 2> A^?&Un-vivo recombination) HJ-^-Sr °l-§-tb eM^^C library) =f-^ 

<89> 1&lg*H&£- CALB^ ^Ol^ Hr°l^- S ^» A\7\3J*\°\^ Afli^HlAl^ 

(5. cerevisiaeH^ £.5L% «> ^1^^- ^(Abecassis er a/., Nucleic. Acids. 

Res., 2000, 28, E88)^r t^^sM -§~&-*M CALB ^?>\<&A. 

<90> A)l^vfl ^S^-o]^, ^B)<>| Jf^S* 7>^l£S- Aj-og ^ Jf-g^ 

Oltf. Xflilfl 7flS^- o]-§-% ^-f , lfl<8^IH 2r°m^Sl« 

oi> CALB* tfWfe pGK-Lip-CwpF* EccRl/Pstl^-S. Sl^^H ^<=H?l ^ 5 

^ 100 bp7> sl^IS--^ 
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^ 4 ^ ^<g«iJi 50} °]-§-*>^L pGK-Lip-CwpF» A>-g-*M PC R = 

w>-§-X]71jl, 94°C*\}*) 30^#, 30^#, 72t;<M l£# *h§-* 25^ ^*Kn. 72 0 C°1] 

*\ #-%-X\7)$=: Si^S, 3^ ^ 100 ng-i- 100 ng^ ^] ^Hl 

• ^ Li/TE <>l-§-*H ^^^W^^f. 

<92> n. ^ ^s-tb ^SL* -^r» ^r^HflS. 1% H3-?H3fM- YPD ^ 

<93> <^aH 3> CALB^ b^w.^ 

<94> M^*}*^ CALB^ &*]^ ^*>7] ^S^^ «J: 

-§-(error-prone PCR) *flS^- « 0 Vl S* °l-§-^-^^. 

<95> CALB« ^«>^ pGK-Lip-CwpF* ^-£-3. «H 4 ^ ^^t&s 

5^ ^H^H* A>-g-^ ^o] ^Jl^^ ^l^b PCR €^ ^ 

o)-fr5L *h ^1^-)* °l-8-*H 1 kb ^ 2 57flfi1 ^^]« -fhESVS.^ 

^<H^ DNA ^ 3.7)2] ^^t- 3^ * PCR Si^^ 7lB(w>o]_2_ 

u)o> a>, °l-§-^H 4 ^ ^^JE. 5^ 5^1^ 94 0 C^H 3£-# ^-§-^1^1 

JL, 94 0 C°1H 30^, 55°C*\]*) 30^, 72°C°1H 253 ^M^. 72°C*\}*\ 7-g-# 
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<96> #7)$ <£<^ ^-oj Q^q. pGK-LipnCwpF* EccRI/PstlSLS. 

^ 5 kb ^» 100 ng^ l-^S-S ^ Li/TE ^-g- °] 

<97> zl ^4 ^ 1 *L0* 7fl^ S^*>5^. 
<98> <^aH 4> CALB^ ^l^r 

<99> .g. f^}f^ ^"71 3^ 4^.2.3. CALB EHiL^BH^ ^ ^4 

*H 7>*|fe CALB ^^>1^» ^^^^ 

<ioo> ^-71 3<*H ^°l^r ^H-B^bI ^ ^ 7,0007fl^ ^# zfrzj- i% 

^■g- YPD ^ Bfl^H 24 wfl^ ^ €■ %^«r^r 5"^ 23 ^« 1*> 

*fl*HH 1*> Wfe YPD ^^11 wfl*Hl 16 *m 

wfl 6 ^ * 5,000 rpm^H €^3^ 4S. €-34 ^ c -^ ^*H|i=h #7} 

AflJE. M 50 mM pH 7.54 ^l^^r * ^ #^.2.3. 

<ioi> ii|4*i|4 ^«>7l p-M-°lS.S.3s|l^ ^Eflo]H( p-nitrophenyl 

palmitateX^^l- 'pNPP' 5 * ^^)» 71^3. *r *H , 10 frt lOmM pNPP, 40 

950 50 mM pH 7.5 4 #^«*M 100 fd^\ ^li^^^^r ^7> 

t!: ^ 25 'C*1H 2 ^ 405 nm<*lH<q ^^-£4. #7l pNPP* ?}^2. 

A]~g-^ ^ ^ ttj-ig^. p hP7l<4 #Xi]Eflo]E 7 ]- pNP p7> ^sMH 4*fl ^Eflo] 
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- 1 * - ..^P7]7> ^^<H M-.S^i -R-^€ pNP7l7> 405 nm°lH ^#*Hr ^» Hfr 
'{HM td ^^JM Bl^^ 1 unit^r 1 ^ 1 uM^ pNP7l» -fr^W^lfc Jl4i^ 

11^4 £-*HH ^ t^|- i-MMfe ^ Lipl4, LiplO g Lip23^r ^ # 



<i03> <^A]<^j 5> CALB 

<ios> CALB -B-^^>« 5]^>7l -R-^m ^ 0 1« ^^5. i5}a) 

^il^is: 4 ^ ^il^is 5^1 PCR £^ D -]i 7lS(«H^«> A V, °l-§-^H 

94TC^^ 3^r# tiV-g-A]?]^, 9 4°c<%*\ 3Q^Zt, 55V^ 72'C<*]*\ l£# 253 

DNA *|^£r 3?*r*H ^71 ^a]^}^. 

<106> ZL ^ LiplO ^ Li P 14^ «^7l A^-g- Zj-Zj- ^ifiS. 6 ^ A^HlJl 7^^, ZLS.^ 

o^ltX}^ zj-zj- *|<£i£Jl 9 ^ ^^Jl 10^1^4. oj-uli^ A^oflA-^ LiplO 

^ Lipl4^ 278 ^l^l ^°l7> Lipl4^ 

"... ^7>^o.S 219 ^-ol^lol #^-Efnio.S. ^15. i^V^l $££4(5. 2). 
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<iot> 278^1 CALB^ 10 a €^fl*Rr3] o] ^\^) ■ 

^ ^ ^^-i: ^0.3. J±JI^ w> ^cf(Uppenberg et al., structure., 1994, 2, 293). 
10^*8 a^J^fe- *¥r&\ o>Tn]^A]-o] ^o]a] E oil- ^ o] 

£1 oV^hKIaV 223#*|- ^f-^ 188^31- oj^t!: ^*H1 €-*fl*Rr3l °1 <>M i^^fH-t-^ 
223^4 188^o] ^*l*Kr *&°] 3 ^<H*l>ll € *r 

*H gjtifl 7l^o] o>^^ &i ^ fto] ^7>» 7>^-i: ^ 

^o]rf(H 3). 219«1 ^ o. a ^o_ S 2t#sM o} 11 !^-^. 4i=^-ir 7}x]±r 

el] o] ol-ul^AVo] ^l^ci ^sHVSl^K CALB^r 7] 2) oynl^o. 

S ol^^l SL^S^i ol&j^- oM^AVol ^Efl^ ^» 

7>^* ^S. S<>m, tW ^ #7}Am =rS sHi}. Lip235l ^ 

^ CALB -R-^*]- t# ->MH H-H-^l-Ji Sfl°l-*HH§ bWII- 34*11 

^tfl^ ^as sHi^t*. 

<ios> <^a1 6fl 6> CALB ^ 
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:i09> ^^>#^ <#7] ^aHI 4*\)*) CALB bWI^ JMi* 

PCR HBjsJi 7l^(w>ol^6> a>, ol-g-SM 94'ColH 33-# ^}-§-^7)Jl, 94°C°1H 30 

5ST:^*\ 72X1^ l£# 25^ ^*ruL 72'C^^ 7£-# ^M-^m S 

^iLS. ^jL^i^^^r-g-^: ^r^r$4. #7] 3^ DNA EcoKl/ClalSLS. ^ 

^ ^ ^ ^ (single copy integration vector) AMIpLDl ^EKAgaphonov et aL, 
Yeast., 1999, 15, 541)^1 GAPDH 5.S.£B|2]- ^ ^^V 0 } -fr^rl- i^^l ^*Rr 
f. A]3i^5L o]# 'pLGK-LiplO-CwpF' ^ 'pLGK-Lipl4-CwpF' £}- ^l*}^. 

-B-^^l* ^t^J: 1 ^ -H^^iJ: 2£| H£]-oH5. PCR ^H^M-S^r a>, 

94'C^H 3^r^> ^-^l 7] JI , 94*0^1^1 30i£#, 55°C*lH 30a~#, 72°C«\}*\ 1 
tiV-g-^- 25S| ^SKU 72TC<*IH 73- # ^r-S-^7]^ S^JlS ^JL^ifl *t^*M 
DNA ^-§- ^^>^^. #7l£l DNA ^€-8r AMIpLDl Ecm/BaiMl GAPDH iS£ 

^Sf $-#| #«g«H pLGK-LiplO* ^ pLGK-LipU* ^S^^cf. 
<H2> ^-71^1 z^-^ ^71^^ Jg-«H o>^^ ^ ^o]^ CALB7> Q 

<y^j- ^ f5]£34 DL1-L ^ofl Li/TE «cH^ °l-§-*H ^^^^ 1:* 

(Southern blot) -fr#*113 Z^^l 7r^3- ^£)^^r sKl*r£i=r 

. ^» ^4 1% memEm^t- 5E^-tb «fl*H 3^ * 24 

A]^V yfl<£*H ^?r» ^-«?l^-^cf(£ 4). 4*1 
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ypd °m n*\<%*\ afl^tb ^ ^ 

PNPP» 7l|S A>-§-^^ 

:113> n ^4 Els)-4| £ ^ ^ ^A||a. 3jL 7 >^H H-^f- ^ 5*11 

<^ ^ 5Bii, Lipu^i ^-f «i*h ^ lo^fl ^7v^sa** s^^i^sa^cs d. 



=114> 1] 



Lip* 



15,255 



LiplO* 



86,535 



Lipl4* 



164,700 



ZMS. (U/ < ) 



Lip CwpF 



174 



LiplO CwpF 



831 



Lipl4 CwpF 



765 



di5> S£^r, CALB* £-«l*Rr wfl 0 ^^^^r 12%^1 SDS-PAGE3. 

(silver-staining)-5.S. 5). LiplO^- ^€*Hr CALB* ^*Kr 

Jf-^^r CALB fc» JeL^ cfl i&sH Lipl4» Jl-f}-^!: 4^ ^r°fl 

^ CALB «£.*■ a<^lb ^ ^-<am *r £r w l*§ Lipl47> LiplO 

ofl 2 tifl o]^ e)2>^] %^-§- ^.o]^. ^ ^^=0] #7] ufl^-o]^. 

°lt 5"^7> *>°]* J±c>|*] ^ 3.03. # «a, 



55-25 



:0055575 



#^ 2003/9/16 



<H6><^aH 7> CALB o] ^) ^ ^ ^ 

<H7> ^^Vl-^ ^o] CALB^ Jp^* ilt} &^}7] fl*H CALB ^ ^1 

CALB» ^^]^>^4. 
<118> ^-u]t§ CALB» YPD «fl*H-*l 18 flfl^tb ^ 5,000 rpm^l^i 5 

«H** ^--g-^^r 2)^-52 ^rS.e|-€H^)^l^(Ultrafiltration)-i: 10«fl 
* ^2-^- ^HH(Ammonium sulfate)* 1 ^JE7> ^7}*]-$jl 

^7) 3*r€ -§-^-ir 1 M QS-w ^s|]o]H7> 50 mM, pH 6.5^ 5.^*MB. 

sfl-SMflfc ^sj-s.^. CL-4B il(4 D M4 *>. f-^Wtl ^ 

100% °l-§-*M #^7}^ -S-t^i}. ^ ^ 

^-G200 ^ 5^ 3S.^ZLBfl5X|(sl-t3>A}o> a>, -g-«fl LiplO, LIP14 ^ 

ei4^iaip wt)^ ^^>^^. 

<H9> ^r^€^r °l-§-^ pNPP» 7)^2. A}-g-^- ^-f^ Km-B}- Kcat^: ^^r^S.^] 

o)Aji§ ^-^^^ til 51 ^^cf. P NPP» ^51^5- |7}*> BjsMI tfV-g-^* 
^ ^ 10 ^ -g-^-i: ^7>^ p NP7l^ -ft^H 405 nm°lH^ 
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Tfi^tb LiplO^r Lipl4^ ^ 2.*f- 7]S) ^7}£)*1 &&x%. A Kcatite 

6.3*11, 8«fl *7>*M LiplO*!- Lipl4°l 71^ ^shES) €- ^ $M ^7^4(3. 2). 

^HS o]^b1 (Acetyl ester)* 71*13. *H ^^Hit^ (stereoselectivity)^: ^Pitr 6 > 
4. 

:121> Zfr ^1 ^2)- o] 5 Dfl ^7>^Cf. 



C122> [S 2] 





KmCumd) 


Vmax 


KcaUS-ipmor 1 ) 


Lip wt 


20.3 


119 


78 


LiplO 


19.8 


749 


494.7 


Lipl4 


30.4 


956 


630.9 



<123> <*J a] ofl 8> £^ (site-directed mutagenesis)^- ^8 ^ 

<125> LiplO*}- LipU^l AS. €^1)*Kr L278P(278# ^t^^S. ^WS 0 "!^, 

Lipl4<Hl ^^AS. ^*il*Kr L219Q(219«i ^o)X]o] f^ D J^ ^1«:)^ 0 1* °> A S -fl-*l*H ^ 
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" *\<£#3L 15, ^H&S: 16, ^"IJL 17 £ ^^Je. 18S. 7l7flS)^- 

>i4&} I ^^-Jl^^^^-S-^- ^WSS^. ^JL^^^wV-i-^r CALB -n-^>« t^-S- 

X-^-Hdil- 94TS<M 3^ tiV-g-Al^Jl, 94t^H 1$ 

•i 155] 72°C^^i lO^r^V «>-§-^ S^JlS. 

£o] -fr^^Hi *\*m ^-^>» ^1^3: 2 ^ X^Sl 

'tjS)^ =e)-o|B|t o]-g-i!rH ^SdLSlifl^V-g-^r «^*8«H -n-^>« 
4 • 183. 7l*fl£)Tr °l-§-«H -n-^^>* * -#7] ^ 7flS} -fr 

^-t^r ^ ol £.^^§- ^£.3 *H 2 ^ 45. 7l7flS)^ = 

'H3 ^Jl^^)^:-§-# *H -*7l ^ <£^>5W. -8-71 Si ^jLi^^ti]:-§-^ 

' '4 -fr^*} ^ ^ 5 fd, He-KH ^ 3 jtrt* ^7>*>j1 ExTag ^S^COrfrfr A h ^ 
,g.).g. o].g-§].^ 94X^*1 3^ 94r<^^ 30^?i, 55^1^ 30^?>, 72°C 6 \}*\ 90 

2:?J- 203} *r*8*Kn., 72TC*IH ^-§-*Kr #7] £.3 ^ 

€ -R-£7Kr EccRl/ClalSLS. ^#«H pLGK-Lip-CwpF J^ofl <5>jl 'pLGK-LP' 

3 ^^^t^-. 

L219Q 5^th 83 7l7fl£l^ -B-^7^ ^^7] 6 > A ^ -fr^*} 

» ^§£5. A^ajs. 2 ^ ^il^iS 153 7l7.flE)^ ^S^^^r-g--^- 
3* -n-^7>l- ^M§*|-jI, ^i^^Jl 4 ^ A^ajs 16°-3 7]7fls]^ «SH>H* °l-§-«H -n-^7> 
» 3s A €^lr * °1 ^^-i- ^-£-3 *H ^l 1 ^ 2 ^ 

<i$jL 43 7l ^oHl ^7l^ S^Sl ^jL^iflti>-§-# *H -f- ^^-i: 

#7]^ ^ ^€ tt^Ht EcdBil/CJal^sL pLGK-Lip-CwpF^e^ 
^ ^SH -a-.SJ^jl 'pLGK-LQ'S. ^^*V^^-. 
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'~128> L278P4 L219Q ^°]» S.^ -R-^^>» 3^S>7] pLGK-LP^-^^» 

t^.o] -§-£)-<*] >8-7lsq- <LS -a-^i^V* ^ #7]i4 ^"St!: ^-^-S. 

' P LGK-LPQ'» ^flS*}^. ^n$r €^5-^ ^of| Li/TE o]-g-*V^ 

^^^sa^. ^-71 ypd i8-*i# ^ ^ 

<129> zl ^4, LP ^ LPQ^ LiplO ^ Lipl44 ^7>» M-^^^l^ 3). 

tiB 3 ^ %^^r i^^^l , LQ3 #7>» ^*>7l W 

^.-6fl^. SDS-PAGE-i- til^ £ ^4, LQ^ 3 4 LPQ£]- ^^«r ^^r^ 

(S. 5). 



<130> [3. 3] 




Lip wt 




118,401 



190,854 




<m> oJ-eH L219Q ^o]7> ^3, f7 ^] ? l^, L278P H l« 

^ f 7 }Al?l^ ^ oj^cf. Stb Kcat^ 1" ^ Lipl4^ LipKHl 
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132> <^aH 9> wfl°^£.^l CALB^I ^ ^ 

:133> ^*H&,8- CALB^ s|3 «fl<£ S?M: ^fl Ufl CALB^ % 

-134> P LGR-Lipl4*# tMl^ 1^5.^-4 DL1-L5^* cf 0 ^ ^°H A 1 afl^M «^ 

* Wfc YPD afl^ofl ^5.(600 nm)7> 1 ^ 20 ; t , 

25°C, 30°C 5E^r 37'C«\}*\ *fl«£*MM afl^ ^ShSS^. * A <3 ^ 

P NPP» 7]^ AV-g-^-jL, 50mM pNPP 25 id, A50 (d, 50 mM H5]i ^^(pH 

7.5) 9500 /^57> «3r-S-^ 200 #H aj^SWl 10 ^ ^7>tb 

25'C<HH ^-§-*>^^ 405 ran*lM^ flf* ^^}^. % A <3 1 AU(<^ , 

arbitrary unitHr 3^ 2:3*11*1 3 Vf&SLS, 

as5> n. ^4 A 34*11 ^ 25X^1*1 7 >^- ^8r ¥^-fe Ji^, 37T: 

<HH 3^ -^13 *m°l rij-e}- ^t!r %^ 7^-§>» ^.o]^ %-§r ^ 9X 
6a). 

<136> o]^ *\)^7} A>^7l<^l l-<H7]-i?H 43L°fl A i ^l^H M-^r ^-*RJl;MproteaseH 
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A16(CBS4732^ -fKE*il) ^-g-^H &<&® #4*VSS4. SHl^ ^SLiM" A 16 

pLGK-Lipl4* = » ^714 U-^^-S. ^^t!: ^^^l ^ 

^» YPD BflxH 3,7} ^#£(600 nm)7> 1 ^ S\5L^ * 25 r , 30T: ^ 37 o C0|H nfl<£ 

:i37> zi ^-4 ^Afl^e}- #5]S. = 4 DL1-L «H t^2^4 A16 WWfc 

tl^ <r 6b). ^^i, 25TC^^ 30 Al?> ufl^ ^-f 480 AU^ Jl^» ^S^m <r 

$1^ 7># ^-8r 3*r^ t Si** 1 *. 

ci38><^Al^l 10> a}?1-So}o1^|a 43l u W 6 JN A i^ CALB^ ^ 

<139> Ji^s) ^>S.p>o14^ ^SH^WI ^ol CALB# ^*>^cf. 

'140> Lipl4«i -fi-3i*Hir A^wiJ: 2 ^ ^wlJE. 12^ £2}°Ht °"|-§-^H J:^^ ^ # 

YEGa HIR525^Bl(Choi e£ a/., ^pp/. Microbial, biotechnol., 1994, 42, 
587)^ EcdBCL/BaoRl ^t^JE. 13AS. 7l7flS)fe ^141^^4 Afcfel^-S. 

Y2805(MATa pe P 4::HIS3 prb-A1.6R canl his3-20 ura3-52) Li/TE 

3*l«*F5&.fi.^. Wfc SC-URA(0.67% oH^aVo] Jl£ 7]^, 2% ^ 
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YPDGUft JL5L 2% 0.5% £ 1.5ft ^JLS.^) «fl*H*1 «fl 

I4i> zl ^4 *H*|-iMH %^jg-Sr 3H}^ ^ SSlSa^. YPDG «fl*H 3 

:142> tMlw^ ^HJSJM^ ^ 3l3|.7> ^ 20*C^ 

:i43> ZL ^ 20°C°lH ^-t- 720 AUS. 30°ColH ^-r-°fl 10 «fl ^ 

4* 5a4. 
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1] 

1) s}sMJ3 -H-^^V* S# #s^*Kr #7)1; 

2) ^-7] #741 13 ^ ^b|3 sl^l -fr^*}* ^<L3. €°1 -n-£ PCR^: 4^3 *H ^ 

oi -B-^V-i- ^is-sHr #741; 

3) -8-7] #3] 2» ^<>1 ■fi-#*>« 3.# ^ ^1 ^^15.^1 

«r*l7lfe #741; ^ 

4) #7] #741 33 ^^^^1 &#°fl ^€ €°1 3^13 #^°1 3 
<H# ^o] sl^]§ ^3.eN*"Rr #741 » 5^*Hr €°1 Bl^MI ^H.SH HM3 . 



^ 11H Si^^i , #741 13 sl^l -n-^7.}^ X^id:§: US. 7l^s)^ 5fflc|t|. <?flB4-3.Bl7> 



*ll llH ^71 ^# ^ ^i^r HSfiEl -a-^f, ^:tflAlJrAi < S-| : iS^Rr -n- 

24^1 2£fe ^^1 B43"*H ^*l*h £# ^ ^7fl -fr#7> ^ E^H^ -fr^l- 



[^^J- 2] 



[^^d- 3] 
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* 7 * S ^EST AVAILABLE COPY 

M .;*>6{1 &<>H, ^"71 ^S.2.B] -fr£*Kr GAPDH, PGK, ADH, PH05, GAL1, GAL10, SED1, 

4 




Si^i, -^71 ^-alAl^'l^ 3*3 -fr^Rr MF a , PH05, SUC2, AMY, SED 



4 3*^1 SU^i, #71 ^ *fl7fl -fi-#*Kr SED1, PIR2, TIP1, CWP1, GAS1 ^ WSC1 



13^* 7] 

^o]X\ * /i£^ 278«i -f^l-iH o>ol^o.S. S^Hr -R-3l*K] 



[Ut 1 * 8] 
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9] 

B] ££foJ 3}^ ^ «<HL 

10] 

11] 

*ll 10lM) Sd^*!, -S-71 219^ -t-°"I4]°1 -Sl^^i, <>l-=7]\d, 3*1, 

3* ^SLSL ^ 3=MI 
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12] 

all 11"M 5a°H, 219^ ^°14H 5:1 US 7]7fl5l^ 

131 

14] 

all 13^-<^1 ^71 278^ ^-t-^JLS. *\<i*8.3<- 93. 7l^Sl^ o>n] 

*\<£-£ 7M^ i£oj 

15] 

^] 10*^1 #71 219^ ^E^jlS. *}&Z\3L, 278«i ^^1^1 

»1 
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16] 

A Bl^M S^Rr -ft-Sl*}. 

17] 

*n i6^i a^h. ^-7] -fr^fe *n ii^ ^^mi ^^s. 8 

18] 

*ll 16W S3l°H, -*7l -ff-^Hr *H 13^ «H BjsMI ^€^r a^^Hr 6 
7l^fls|fe 3# ^ SRr -B-^7>. 

19] 

[^*J- 20] 

*l] 16*J^ -a-^7>» 5L1g-*Fb 
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21] 

*ll 20**11 &<>H, #7} ^ HS.JS.Bl -ft^h -&-£*L 2fl 17*^1 

-fr£*K BlPlvOolB] -B-^V ^/3£^ ^ ^ 7 fl -B-^>« 5L**B= ^^5. *Ri 

[^* 22] 

211 20**fl SJl*W, -*7l 5.S-J2.B] ^-ti]^l^<i -fi-£*V, ^1 18*3 

-fr^*K ^MH^ -e-^V ^/SE^r £^ #m ^7H -fi-^V* 5L*^ 3 -8: ^3-2-3. *}£r 

[3^* 231 

211 20**1] ^71 ^ -H-^>, ^WlAlsAi^ -fr^h *fl 19*3 

[^* 24] 

211 21* *fl*l 211 23* ^ * *«fl S3l<H^, ^"71 HJL5LB1 -fi-^Hr GAPDH, PGK, 

ADH, PH05, GAL1, GAL10, SED1, MOX, TEF ^ TPIS. ^€ 5-^5-^ ^Uj£]^r -fr^Kl 
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25] 

MF a , PH05, SUC2, AMY, SED ^ ^e^Aiojg. ?o^tl -R-^V^l ^ 

26] 

21*j- *i] 23*^ ^ 5a°H, #71 ^ ^7fl -fr3l*Hr SED1, 

PIR2, TIP1, CWP1, GAS1 ^ WSC15L ^€ ^5)^ -R-3l*K] 3* ^ 

[^T 1 * 27] 

28] 

s^jos. ^ ^^^^K^^Ji: KCTC 10320BP). 
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#^5. ^ ^^^[^K^r^s: KCTC 10321BP). 




f^T 1 * 31] 

*| bC4H a^oflX] afl<£*Rr ^ ^^.S. 



[^* 32] 

*ll 31*41 <#7] %^^n)7} 25°C ifl*] 30X3 4M sfl<£*fe £ 



[^■?-* 33] 

*fl 31*41 9l°]*\, #7] ^^^7} ^}f\S,v\o)x\)^ 7$Jf- 20TC vfl^l 25'C4H 
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[51 2] 



LIP 10. PRO 
LIP14. PRO 
WTLIP. PRO 



40 



MNI F YIF LF LL S F VQGT AT PLVKRL P S GS D PAF S Q PK S VLDAGLT CQGAS 
MNIF YI F LF LL S F VQGT AT PLVKRL P S GS D PAF S Q PK S VLDAGLT CQGAS 
MNIF YI F IiF LLS F VQGT AT PLVKRL P S GSD PAF S Q PK S VLDAGLT CQGAS 



50 
50 
50 



Rn 



1 nn 



LIP10 PRO : P S S VS K PILLVPGT GT T GP Q S F D SNWI PL S AQLGYT PCWI S P P PFMLN DT 
LIP14 PRO : P S S VS KPILLVPGT GT T GPQ S F D SNWI PL S AQLGYT PCWI S P P PFMLNDT 
»7LIP PRO : P S S VS K PILLVPGT GT T GPQ S F D SNWI PL S AQLGYT PCWI S P P PFMLNDT 



100 
100 
100 



* i?.n * i4n * 

LCP10 PRO : QVNT E YMVNAI T T LYAGS GNNKL PVLT W S QGGLVAQWGLT F F P S I R S KVD 
LIP14 PRO : QVNT E YMVNAI T T LYAGS GNNKL PVLTW S QGGLVAQWGLT F F P S I R S KVD 
WTLIP PRO : QVNT E YMVNAI T T LYAGS GNN KL P VLT W S QGGLVAQWGLT F F P S I R S KVD 



150 
150 
150 



nsn * i ro * * nn 

LIP10.PRO : RLMAFAPDYKGTVLAGPLDALAVSAPSVWQQTTGSALTTALRNAGGLTQI 
LIP14 PRO : RLMAF APDYKGT VLAGPLDALAVS AP SVWQQTTGS ALT T ALRNAGGLT QI 
WTLIP PRO : RLMAF APDYKGT VLAGPLDALAVS AP S VWQQTT GS ALT T ALRNAGGLT QI 



200 
200 
200 



LIP10 PRO : VPTTNLY SAT DE I VQ PQVSN S PLD S S YLFNGKNVQAQAVCGPLF VT DHAG 
LIP14PRO : VPT TNLY SAT DE I VQ PQVSN S PLD S S YLFNGKNVQAQAVCGPQF VT DHAG 
WTLIP. PRO : VPT TNLY SAT DE I VQ PQVSN S PLD S S YLENGKNVQAQAVCGPLF VT DHAG 



250 
250 
250 



zisn . * 2Rn * *nn 

LIP10 PRO : S LT SQF SYWGR S ALR S T T GQAR S ADYGI T DCN PL PANDLT PE QKVAAAA 
LIP14.PRO : S LT S QF SYWGR S ALR S T T GQAR S ADY GIT DCN PL PANDLT PE QKVAAAA 
WTLIP. PRO : S LT S QF SYWGR S ALR S T T GQAR S ADYGI T DCN PL PANDLT PE QKVAAAA 



300 
300 
300 



* 3?.n * 

LIP10.PRO : L^APAAAAI VAGPKQNCE PDLM PYAR PF AVGKRT C S GIVT PGS 
LIP14.PRO : L^APAAAAI VAGPKQNCE PDLM PYAR PF AVGKRT C S GIVT PGS 
WTLIP. PRO : LLAPAAAAI VAGPKQNCE PDLM PYAR PF AVGKRT C S GIVT PGS 



343 
343 
3 43 
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the screening of lipase having improved enzymatic activity using yeast 

surface display vector and its product <130> 2p-06-79 <160> 18 <170> 
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&* :ila 1.71 <210> 1 <211> 27 <212> DNA <213> Artificial Sequence <22 
> - !..j> CALB primer 1 <400> 1 ggctcttcag ccactccttt ggtgaag 

2 <211> 23 <212> DNA <213> Artificial . Sequence <220> <223> 

* 

,mer 2 <400> 2 gcggatcctc agggggtgac gat 

3 <211> 27 <212> DNA <213> Artificial Sequence <220> <223> 
. iiner 3 <400> 3 gcggatccgg gggtgacgat gccggag 

>'» *0> 4 <211> 19 <212> DNA <213> Artificial Sequence <220> <223> 
GPD err primer <400> 4 gcagagctaa ccaataagg 

19 <HlO> 5 <211> 19 <212> DNA <213> Artificial Sequence <220> <223> 
T-0 primer <400> 5 tgcagttgaa cacaaccac 

19 <210> 6 <211> 1023 <212> DNA <213> Candida antarctica <220> <221> 

sigj>eptide <222> (-51).. (-1) <223> secretion signal <400> 6 atgaatatat 

tttacatatt tttgtttttg ctgtcattcg ttcaaggtac cgccactccc 9 ttggtgaagc 

gtctgccttc cggttcggac cctgcctttt cgcagcccaa gtcggtgctc 69 gatgcgggtc 

tgacctgcca gggtgcttcg ccatcctcgg tctccaaacc catccttctc 129 gtccccggaa 

ccggcaccac aggtccacag tcgttcgact cgaactggat ccccctctct 189 gcgcagctgg 

gttacacacc ctgctggatc tcacccccgc cgttcatgct caacgacacc 249 caggtcaaca 

cggagtacat ggtcaacgcc atcaccacgc tctacgctgg ttcgggcaac 309 aacaagcttc 

ccgtgctcac ctggtcccag ggtggtctgg ttgcacagtg gggtctgacc 369 ttcttcccca 

gtatcaggtc caaggtcgat cgacttatgg cctttgcgcc cgactacaag 429 ggcaccgtcc 

tcgccggccc tctcgatgca ctcgcggtta gtgcaccctc cgtatggcag 489 caaaccaccg 
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549 gtgcccacca 
609 tcgccactcg 
669 gggccgctgt 
729 ggtcgatccg 
789 gactgcaacc 
849 ctcccggcgc 
909 ctcatgccct 
969 ccc & 



gttcggcact cactaccgca ctccgaaacg caggtggtct gacccagatc 
ccaacctcta ctcggcgacc gacgagatcg ttcagcctca ggtgtccaac 
actcatccta cctcttcaac gggaagaacg tccaggcaca ggctgtgtgt 

"i 

tcgtcatcga ccatgcaggc tcgctcacct cgcagttctc ctacgtcgtc 
ccctgcgctc caccacgggc caggctcgta gtgcagacta tggcattacc 
ctcttcccgc caatgatctg actcccgagc aaaaggtcgc cgcggctgcg 
cggcggctgc agccatcgtg gcgggtccaa agcagaactg cgagcccgac 
acgcccgccc ctttgcagta ggcaaaagga cctgctccgg catcgtcacc 

t 

972 <210> 7 <211> 1023 <212> DNA <213> Candida antarctica <220> <221> 
sig_peptide <222> (-51) . . (-1) <223> secretion signal <400> 7 atgaatatat 
tttacatatt tttgtttttg ctgtcattcg ttcaaggtac cgccactcct 9 ttggtgaagc 

gtctgccttc cggttcggac cctgcctttt cgcagcccaa gtcggtgctc 
tgacctgcca aggtgcttcg ccatcctcgg tctccaaacc catccttctc 
ccggcaccac aggtccacag tcgttcgact cgaactggat ccccctctct 
gttacacacc ctgctggatc tcacccccgc cgttcatgct caacgacacc 
cggagtacat ggtcaacgcc atcaccacgc tctacgctgg ttcgggcaac 
ccgtgctcac ctggtcccag ggtggtctgg ttgcacagtg gggtctgacc 
gtatcaggtc caaggtcgat cgacttatgg cctttgcgcc cgactacaag 
tcgccggccc tctcgatgca ctcgcggtta gtgcaccctc cgtatggcag 
gttcggcact cactaccgca ctccgaaacg caggtggtct gacccagatc 
ccaacctcta ctcggcgacc gacgagatcg ttcagcctca ggtgtccaac 



69 gatgcgggtc 
129 gtccccggaa 
189 gcgcagctgg 
249 caggtcaaca 
309 aacaagcttc 
369 ttcttcccca 
429 ggcaccgtcc 
489 caaaccaccg 
549 gtgcccacca 
609 tcgccactcg 
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actcatccta ccttttcaac ggaaagaacg tccaggcaca ggctgtgtgt 669 gggccgcagt 

tcgtcatcga ccatgcaggc tcgctcacct cgcagttctc ctacgtcgtc 729 ggtcgatccg 

ccctgcgctc caccacgggc caggctcgta gtgcggacta tggcattacg 789 gactgcaacc 

ctcttcccgc caatgatctg actcccgagc aaaaggtcgc cgcggctgcg 849 ctcccggcgc 

cggcggctgc agccatcgtg gcgggtccaa agcagaactg cgagcccgac 909 ctcatgccct 

acgcccgccc ctttgcagta ggcaaaagga cctgctccgg catcgtcacc 969 ccc 

972 <210> 8 <211> 1023 <212> DNA <213> Candida antarctica <220> <221> 

sig_peptide <222> (-51) . . (-1) <223> secretion signal <400> 8 atgaatatat 



tttacatatt tttgtttttg ctgtcattcg ttcaaggtac cgccactcct 




crt rt arrtt r rpgttrPPar CCtfiTCCtttt CRCagCCCaa gtcggtgctc 


69 gatgcgggtc 


tgacctgcca gggtgcttcg ccatcctcgg tctccaaacc catccttctc 


129 gtccccggaa 


ccggcaccac aggtccacag tcgttcgact cgaactggat ccccctctct 


189 gcgcagctgg 


gttacacacc ctgctggatc tcacccccgc cgttcatgct caacgacacc 


249 caggtcaaca 


cggagtacat ggtcaacgcc atcaccacgc tctacgctgg ttcgggcaac 


309 aacaagcttc 


ccgtgctcac ctggtcccag ggtggtctgg ttgcacagtg gggtctgacc 


369 ttcttcccca 


gtatcaggtc caaggtcgat cgacttatgg cctttgcgcc cgactacaag 


429 ggcaccgtcc 


tcgccggccc tctcgatgca ctcgcggtta gtgcaccctc cgtatggcag 


489 caaaccaccg 


gttcggcact cactaccgca ctccgaaacg caggtggtct gacccagatc 


549 gtgcccacca 


ccaacctcta ctcggcgacc gacgagatcg ttcagcctca ggtgtccaac 


609 tcgccactcg 


actcatccta cctcttcaac ggaaagaacg tccaggcaca ggctgtgtgt 


669 gggccgcagt 


tcgtcatcga ccatgcaggc tcgctcacct cgcagttctc ctacgtcgtc 


729 ggtcgatccg 
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ccctgcgctc caccacgggc caggctcgta gtgcagacta tggcattacg 
ctcttcccgc caatgatctg actcccgagc aaaaggtcgc cgcggctgcg 
cggcggctgc agccatcgtg gcgggtccaa agcagaactg cgagcccgac 
acgcccgccc ctttgcagta ggcaaaagga cctgctccgg catcgtcacc 



789 gactgcaacc 
849 ctcctggcgc 



909 ctcatgccct 



969 ccc 



972 <210> 9 <211> 341 <212> PRT <213> Candida antarctica <220> <221> 
SIGNAL <222> (-24).. (-8) <223> secretion signal <400> 9 Met Asn lie Phe Tyr 



lie Phe Leu Phe Leu Leu Ser Phe Val Gin Gly -24 



-20 



-15 



-10 Thr Ala Thr Pro Leu Val Lys Arg Leu Pro Ser Gly Ser Asp Pro Ala -5 
1 6 Phe Ser Gin Pro Lys Ser Val Leu Asp Ala Gly Leu Thr Cys Gin Gl 



11 



16 



21 Ala Ser Pro Ser Ser Val Ser Lys Pro He 



Leu Leu Val Pro Gly Thr 



26 



31 



36 Gly Thr Thr 



Gly Pro Gin Ser Phe Asp Ser Asn Trp He Pro Leu Ser 41 



46 



51 



56 Ala Gin Leu Gly Tyr Thr Pro Cys Trp He Ser Pro Pro Pro Phe 



Met 



61 



66 



71 Leu Asn Asp Thr Gin 



Val Asn Thr Glu Tyr Met Val Asn Ala He Thr 



76 



81 



86 Thr Leu Tyr Ala Gly Ser Gly Asn Asn Lys Leu Pro Val Leu Thr Trp 



91 



96 



101 Ser Gin Gly Gly Leu Val Ala Gin Trp Gly Leu Thr Phe Phe Pro 



Ser 



106 



111 



116 He Arg Ser Lys Val Asp Arg Leu 



Met Ala Phe Ala Pro Asp Tyr Lys 121 



126 



131 



136 Gly Thr Val Leu Ala Gly Pro Leu Asp Ala Leu Ala Val Ser Ala Pro 

14 1 146 151 Ser Val Trp Gin Gin Thr Thr Gly Ser Ala 
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Leu Thr Thr Ala Leu Arg 156 161 166 Asn 

Ala Gly Gly Leu Thr Gin He Val Pro Thr Thr Asn Leu Tyr Ser 171 
176 181 Ala Thr Asp Glu He Val Gin Pro Gin Val Ser Asn Ser Pro Leu 

Asp 18 6 191 196 Ser Ser Tyr Leu Phe Asn Gly Lys 

Asn Val Gin Ala Gin Ala Val Cys 201 206 211 

216 Gly Pro Leu Phe Val He Asp His Ala Gly Ser Leu Thr Ser Gin Phe 
221 226 231 Ser Tyr Val Val Gly Arg Ser Ala Leu Arg 

Ser Thr Thr Gly Gin Ala 236 241 246 Arg 

Ser Ala Asp Tyr Gly He Thr Asp Cys Asn Pro Leu Pro Ala Asn 251 
256 261 Asp Leu Thr Pro Glu Gin Lys Val Ala Ala Ala Ala Leu Pro Ala 

Pro 266 271 276 Ala Ala Ala Ala He Val Ala Gly 

Pro Lys Gin Asn Cys Glu Pro Asp 281 286 291 

296 Leu Met Pro Tyr Ala Arg Pro Phe Ala Val Gly Lys Arg Thr Cys Ser 
301 306 311 Gly He Val Thr Pro • 316 

<210> 10 <211> 341 <212> PRT <213> Candida antarctica <220> <221> 
SIGNAL <222> (-24).. (-8) <223> secretion signal <400> 10 Met Asn He Phe Ty 
He Phe Leu Phe Leu Leu Ser Phe Val Gin Gly -24 -20 -15 

-10 Thr Ala Thr Pro Leu Val Lys Arg Leu Pro Ser Gly Ser Asp Pro Ala "5 
1 6 Phe Ser Gin Pro Lys Ser Val Leu Asp Ala Gly Leu Thr Cys Gin Gl 

n 16 21 Ala Ser Pro Ser Ser Val Ser Lys Pro He 

Leu Leu Val Pro Gly Thr 26 31 36 Gly Thr Thr 
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Gly Pro Gin Ser Phe Asp Ser Asn Trp lie Pro Leu Ser 41 46 

51 56 Ala Gin Leu Gly Tyr Thr Pro Cys Trp He Ser Pro Pro Pro Phe 

Met 61 66 71 Leu Asn Asp Thr Gin 

Val Asn Thr Glu Tyr Met Val Asn Ala He Thr 76 81 

86 Thr Leu Tyr Ala Gly Ser Gly Asn Asn Lys Leu Pro Val Leu Thr Trp 91 

96 101 Ser Gin Gly Gly Leu Val Ala Gin Trp Gly Leu Thr Phe Phe Pro 

Ser 106 111 116 He Arg Ser Lys Val Asp Arg Leu 

Met Ala Phe Ala Pro Asp Tyr Lys 121 126 131 

136 Gly Thr Val Leu Ala Gly Pro Leu Asp Ala Leu Ala Val Ser Ala Pro 

141 146 151 Ser Val Trp Gin Gin Thr Thr Gly Ser Ala 

Leu Thr Thr Ala Leu Arg 156 161 166 Asn 

Ala Gly Gly Leu Thr Gin He Val Pro Thr Thr Asn Leu Tyr Ser 171 

176 181 Ala Thr Asp Glu He Val Gin Pro Gin Val Ser Asn Ser Pro Leu 

Asp 186 191 196 Ser Ser Tyr Leu Phe Asn Gly Lys 

Asn Val Gin Ala Gin Ala Val Cys 201 206 211 

216 Gly Pro Gin Phe Val He Asp His Ala Gly Ser Leu Thr Ser Gin Phe 

221 226 231 Ser Tyr Val Val Gly Arg Ser Ala Leu Arg 

Ser Thr Thr Gly Gin Ala 236 241 246 Arg 

Ser Ala Asp Tyr Gly He Thr Asp Cys Asn Pro Leu Pro Ala Asn 251 

256 261 Asp Leu Thr Pro Glu Gin Lys Val Ala Ala Ala Ala Leu Pro Ala 

Pro 266 271 276 Ala Ala Ala Ala He Val Ala Gly 
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Co 

»r- • Gin Asn Cys Glu Pro Asp 281 S8> 291 

m Leu Met Pro Tyr Ala Arg Pro Phe Ala Val Gly Lys Arg Thr Cys. Ser 

306 311 Gly He Val Thr Pro 316 

11 <211> 341 <212> PRT <213> Candida antarctica <220> <221> 
^|^-222> (-24).. (-1) <223> secretion signal <400> 11 Met Asn He Phe Ty 

,> Leu Phe Leu Leu Ser Phe Val Gin Gly -24 -20 -15 

it fhr Ala Thr Pro Leu Val Lys Arg Leu Pro Ser Gly Ser Asp Pro Ala -5 
1 6 Phe Ser Gin Pro Lys Ser Val Leu Asp Ala Gly Leu Thr Cys Gin Gl 

Xi 16 21 Ala Ser Pro Ser Ser Val Ser Lys Pro He 

Leu Leu Val Pro Gly Thr 26 31 36 Gly Thr Thr 

Gly Pro Gin Ser Phe Asp Ser Asn Trp He Pro Leu Ser 41 46- 
51 56 Ala Gin Leu Gly Tyr Thr Pro Cys Trp He Ser Pro Pro Pro Phe 

Met 61 66 71 Leu Asn Asp Thr Gin 

Val Asn Thr Glu Tyr Met Val Asn Ala He Thr 76 81 

86 Thr Leu Tyr Ala Gly Ser Gly Asn Asn Lys Leu Pro Val Leu Thr Trp 91 
96 101 Ser Gin Gly Gly Leu Val Ala Gin Trp Gly Leu Thr Phe Phe Pro 

• Ser . 106 111 116 He Arg Ser Lys Val Asp Arg Leu 

Met Ala Phe Ala Pro Asp Tyr Lys 121 126 131 

136 Gly Thr Val Leu Ala Gly Pro Leu Asp Ala Leu Ala Val Ser Ala Pro 
141 146 151 Ser Val Trp Gin Gin Thr Thr Gly Ser Ala 

Leu Thr Thr Ala Leu Arg 156 161 166 Asn 
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Ala Gly Gly Leu Thr Gin He Val Pro Thr Thr Asn Leu Tyr Ser 171 

176 181 Ala Thr Asp Glu He Val Gin Pro Gin Val Ser Asn Ser. Pro Leu 

Asp 186 191 196 Ser Ser Tyr Leu Phe Asn Gly Lys 

Asn Val Gin Ala Gin Ala Val Cys 201 206 211 

216 Gly Pro Gin Phe Val He Asp His Ala Gly Ser Leu Thr Ser Gin Phe 

221 226 231 Ser Tyr Val Val Gly Arg Ser Ala Leu Arg 

Ser Thr Thr Gly Gin Ala 236 241 246 .Arg 

Ser Ala Asp Tyr Gly He Thr Asp Cys Asn Pro Leu Pro Ala Asn 251 '• . 

256 261 Asp Leu Thr Pro Glu Gin Lys Val Ala Ala Ala Ala Leu Leu Ala 

Pro 266 271 276 Ala Ala Ala Ala He Val Ala Gly 

Pro Lys Gin Asn Cys Glu Pro Asp 281 286 291 

296 Leu Met Pro Tyr Ala Arg Pro Phe Ala Val Gly Lys Arg Thr Cys Ser 

30i 306 311 Gly He Val Thr Pro 316 

<210> 12 <211> 26 <212> DNA <213> Artificial Sequence <220> <223> 

CALB primer 4 <400> 12 ctcatatgct accttccggt tcggac 

26 <210> 13 <211> 21 <212> PRT <213> Artificial Sequence <220> <223> 
a-amylase secretion signal <400> 13 Met Met Val Ala Trp Trp Ser Leu Phe Leu Tyr 
Gly Leu Gin Val Ala 1 5 10 15 Ala 

Pro Ala Leu Ala 20 <210> 14 <211> 317 <212> PRT <213> 

Candida antarctica <400> 14 Leu Pro Ser Gly Ser Asp Pro Ala Phe Ser Gin Pro Lys 
Ser Val Leu 1 5 , 10 .. 15 As P Ala Gly 
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Leu Thr Cys Gin Gly Ala Ser Pro Ser Ser Val Ser Lys 20 
25 30 Pro He Leu Leu Val Pro Gly Thr Gly Thr Thr Gly Pro Gin Ser 

phe 35 40 45 Asp Ser Asn Trp He Pro Leu 

Ser Ala Gin Leu Gly Tyr Thr Pro Cys 50 55 60 

Trp He Ser Pro Pro Pro Phe Met Leu Asn Asp Thr Gin Val Asn Thr 65 
70 75 80 Glu Tyr Met Val Asn Ala He Thr Thr Leu 

Tyr Ala Gly Ser Gly Asn 85 90 .95 

Asn Lys Leu Pro Val Leu Thr Trp Ser Gin Gly Gly Leu Val Ala Gin 100 
10 5 110 Trp Gly Leu Thr Phe Phe Pro Ser He Arg Ser Lys Val Asp Arg 

Leu 115 120 125 Met Ala Phe Ala Pro Asp Tyr 

Lys Gly Thr Val Leu Ala Gly Pro Leu 130 135 140 

Asp Ala Leu Ala Val Ser Ala Pro Ser Val Trp Gin Gin Thr Thr Gly 145 
150 155 160 Ser Ala Leu Thr Thr Ala Leu Arg Asn Ala 

Gly Gly Leu Thr Gin He 165 170 175 

Val Pro Thr Thr Asn Leu Tyr Ser Ala Thr Asp Glu He Val Gin Pro 180 
185 190 Gin Val Ser Asn Ser Pro Leu Asp Ser Ser Tyr Leu Phe Asn Gly 

Lys 195 200 205 Asn Val Gin Ala Gin Ala Val 

Cys Gly Pro Leu Phe Val He Asp His 210 215 220 

Ala Gly Ser Leu Thr Ser Gin Phe Ser Tyr Val Val Gly Arg Ser Ala 225 
230 235 240 Leu Arg Ser Thr Thr Gly Gin Ala Arg Ser 

Ala Asp Tyr Gly He Thr 245 250 255 

55-54 



0055575 « 2003/9/16 

Asp Cys Asn Pro Leu Pro Ala Asn Asp Leu Thr Pro Glu Gin Lys Val 260 
265 270 Ala Ala Ala Ala Leu Leu Ala Pro Ala Ala Ala Ala He Val Ala 

• Gly 275 280 285 Pro Lys Gin Asn Cys Glu Pro 

Asp Leu Met Pro Tyr Ala Arg Pro Phe 290 295 300 

Ala Val Gly Lys Arg Thr Cys Ser Gly He Val Thr Pro 305 310 
315 <210> 15 <211> 28 <212> DNA <213> Artificial Sequence <220> 

<223> LQ53 primer <400> 15 gctgtgtgtg ggccgcagtt cgtcatcg 
28 <210> 16 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> 
LQ35 primer <400> 16 gcatggtcga tgacgaactg cggcccacac 

30 <210> 17 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> 
LP53 primer <400> 17 gtcgccgcgg ctgcgctccc ggcgccggcg 

30 <210> 18 <211> 29 <212> DNA <213> Artificial Sequence <220> <223> 

LP35 primer <400> 18 ctgcagccgc cggcgccggg agcgcagcc 

29 
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